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(54) RESIST FILM FORMING METHOD BY SPRAY COATING, AND RESIST FILM FORMING 
DEVICE BY USING THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such problems with a 
resist film formed on a sample of three-dimensional 
structure by spray coating that since a large number of 
pores are formed in the resist film though a cut is not 
produced at a projected part, the quality thereof cannot be 
used in the post-process of a photo lithography, and that if 
the sample is increased in area or has deep irregularities 
and includes sharp narrow structures, it becomes difficult to 
coat a resist without producing the cut and pores 
SOLUTION: A specified time after a film is formed on the 
sample of three- dimensional structure by spray coating, a 
measure is taken to promote the diffusive movement of 
resist agent on the sample. Thus the local uniformities of 
the pores included in the resist film of the sample and a film 
thickness can be corrected so that the film can be used for 
finishing the lithography. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the membrane formation equipment of the resist film 
which carried the membrane formation approach of the resist film and this by spray coating out. The 
membrane formation equipment of the resist film which carried the membrane formation approach of 
the resist film and this by spray coating of this invention out aims at correcting the local ununiformity of 
the minute hole included in the resist film which formed membranes by spray coating on the sample 
with a spacial configuration, or thickness, and attaining equalization of thickness. 
[0002] 

[Description of the Prior Art] Semi-conductor ultra-fine processing technology is developed so that 
three-dimensional structure can manufacture [ rather than ] a flat surface like Si wafer with irregularity 
with deep micro-machining to an object fundamentally. The spacial configuration which had not only 
the deep structure made from a flat surface by etching but complicated irregularity for realizing a highly 
efficient device is called for. For example, in case an optical system is integrated, after securing the 
optical path along which light passes in a spacial configuration, it is necessary to arrange a component. 
The problem biggest by the beginning at the time of processing a sample with a spacial configuration is 
membrane formation of a resist. That is, even if there is deep irregularity, it is necessary to form uniform 
resist [ which can realize the Bataan imprint of the configuration of arbitration ] film which is thin and 
does not have a piece on a sample front face, a photolithography - many **** ~ the advantage which is 
not in machining [ are the technique which developed into a certain altitude, and there is little processing 
distortion, and ] in a package that mass production method is possible --****-- it is. He is trying for the 
spin coat method currently widely used for membrane formation of the resist to obtain the uniform film 
by balance of a centrifugal force and viscous force to a plane wafer. Even if adapted in a spin coat 
method, thickness changes depending on a configuration, in heights, a piece arises on the resist film, and 
resist **** produces the irregularity of a sample in a crevice in order to change the direction of these [ to 
a front face ] two force. For this reason, the spin coat method could not be applied to the work piece 
with a three-dimensional configuration, but it was restricted to the sample which has a flat-surface 
configuration mostly that this processing technique is applicable. 

[0003] In order to avoid this, current examination is being carried out spray coating and it is the 
approach of carrying a resist on a sample front face in the form of a particle, and forming the resist film. 
As shown in drawing 6 , by supplying the compressed air for the resist which contains ** thinner from 
the delivery pipe 40 of a resist from the delivery pipe 60 of the compressed air again, the fuel spray of 
the particle of the resist which contains thinner from the spray beef fat 70 is carried out to the shape of a 
fog, a resist particle **** spray coating on the front face of a sample 20, and the film is carried out to the 
spray beef fat 70 on it. The photograph of the front face of the film of the resist formed of spray coating 
is shown in drawing 7 . The photograph of drawing 7 is in the condition of the resist film in the level 
surface. On this condition, only the film as for which many holes were vacant in the flat level surface 
part is obtained. On the contrary, if conditions are decided that a hole is not vacant in a flat-surface part, 
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it may lapse into the situation that a resist is attached neither in a hole nor the corner section in a wall 
surface. In spray coating, since resist material adheres on a sample front face in the form of a particle, as 
shown in drawing 7 , the random of a resist particle or the irregularity resulting from adhesion arises,' 
uneven thickness is formed locally and a hole may produce the condition of the front face of the resist 
film immediately after spray coating in the film. Although the probability for a hole to be generated in 
the film will decrease if the amount of a resist is made [ many ], mischievous thick-film-ization of the 
resist film causes unevenness of exposure / development conditions, it will be made thick, and since the 
adhesion force of the film which divided and gave two coats of the pattern width of face which can 
obtain and imprint the condition fake colander of exaggerated exposure on multiple times is weak, it will 
flow in development and a wrinkling will produce. Control of stability or repeatability is difficult for 
spray coating in order to use fundamentally the condition of not balancing 
[0004] 

[Problem(s) to be Solved by the Invention] For a certain reason, if it also remains as it is that the 
irregularity resulting from the particle of a resist arises on the resist film formed of spray coating on the 
sample with a spacial configuration, uneven thickness is formed locally and a hole is generated in the 
film, it cannot be used for photolithography processing, either. Especially the thing for which a resist 
will be applied so that neither a piece nor a hole may be produced if a sample large-area-izes or comes to 
include structure irregularity is deep and steep [ irregularity ] and narrow becomes difficult. For this 
reason, implementation of the technique which will form the resist film on a sample with a spacial 
configuration at stability by the time lithography is possible is called for 
[0005] 

[Means for Solving the Problem] This invention by performing treatment which places a certain time 
and stimulates the spreading diffusion of the resist agent on a sample on a sample with a spacial 
configuration after forming membranes by spray coating A problem is solved by realizing the membrane 
formation equipment of the resist film which carried out the membrane formation approach of the resist 
film which corrects the local ununiformity of the minute hole included in the resist film of a sample, or 
thickness, attains equalization of thickness, and was made to perform film refining, and this. As 
treatment to which the spreading diffusion of the resist agent on the sample of this invention is urged 
The approach of putting a sample time being in the ambient atmosphere included so much about a 
thinner steam, and urging the spreading diffusion of a resist agent, The approach of urging the spreading 
diffusion of a resist agent by newly applying a resist solution with a slow rate of drying, and placing a 
sample a certain time on the film of a sample, Various kinds of approaches, such as the approach of 
forming the film by spray coating on a sample further on the conditions to which prevention desiccation 
became slow low about the laying temperature of a sample, and urging the spreading diffusion of a resist 
agent, are performed. With the membrane formation equipment of the resist film which carried the 
membrane formation approach of the resist film and this by spray coating of this invention out, even if it 
is the membraneous quality of the resist which cannot be used for lithography processing, by after 
treatment, membraneous quality can be improved and the activity to lithography processing can be 
enabled. 
[0006] 

[Embodiment of the Invention] Drawing 1 is the explanatory view having shown the configuration of 
one example of the membrane formation equipment of the resist film which enforced the membrane 
formation approach of the resist film by spray coating of this invention. In drawing 1 , 10 is the 
container which can be sealed. 20 is the sample which was able to attach the resist film by spray coating 
21 is the resist film formed in the front face of a sample 20. The resist film 21 of a sample 20 is formed 
of the conventional spray coating shown in drawing 6 . As shown in drawing 7 , the irregularity 
resulting from the particle of a resist produces the front face of the resist film 21 , uneven thickness is 
formed locally, and there is a location which the hole has produced on the resist film. 30 is the pint 
bottle into which the thinner for resists was put. The sample 20 which was able to attach the resist film 
by spray coatmg is held for several hours together with the pint bottle 30 which put in the thinner which 
is the solvent of a resist in the container 10, before acting as the PURIBE king of the resist film 
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Consequently, the fluidity of a resist is raised by the steam of the thinner to which the resist film 21 of a 
sample 20 comes out of a pint bottle 30 with the thinner vapor pressure in a container 10 
[0007] The resist film 21 which was formed by spray coating of a sample 20 of this operation and which 
has uneven thickness locally flows a sample front-face top by surface tension or the effectiveness of 
diffusion by raising the fluidity of a resist. This motion is very late. Spreading diffusion of the resist is 
carried out to the part of the hole which is scarce by this from the part to which the resist on a sample 20 
was attached superfluously locally, and film refining is performed. Although a resist will go out by 
heights if a sample 20 is left in this condition for a long time, as for a hole minute if heights are also 
attached enough, before reaching the phase where the resist film goes out, the resist film from the first 
can stop closure refining processing. The uniform and smooth resist film which has neither a hole nor a 
piece on a sample front face by this technique can be formed. The photograph of the front face of the 
resist film which enforced the membrane formation approach of the resist film by spray coating of the 
example of drawing 1 , and performed refining processing is shown in drawing 5 . The photograph of 
drawing^ is the film which held and obtained the film formed of the conventional spray coating shown 
in drawing 6 R> 6 in the 2-hour thinner ambient atmosphere. The scale factor is the same. If the resist 
film of drawing 5 is compared with the resist film of drawing 7 , it is clear that refining of the resist film 
was performed, and all the holes seen by drawing 7 are closed. It is possible to act as the PURIBE king 
of this film, and to use for patterning. 

[0008] Drawing 2 is the explanatory view showing the configuration of the membrane formation 
equipment of the resist film which enforced other approaches of the membrane formation approach of 
the resist film by spray coating of this invention. The membrane formation equipment of the resist film 
of drawing 2 enforces the approach of carrying out the spray only of the thinner to a sample front face, 
and holding it on it, after membrane formation of a resist is completed. In drawing 2 , the same 
agreement is attached to the same part as drawing 1 , and the explanation is omitted. As for the delivery 
pipe of a resist, and 50, in drawing 2 , 40 is [ the delivery pipe of thinner and 60 ] the delivery pipes of 
the compressed air (or nitrogen). 41 and 51 are bulbs. 70 is a spray head. 53 is the film of the thinner 
formed on the sample 20. 52 shows a thinner particle. It connects with the spray beef fat 70 through a 
bulb 41, and the delivery pipe 40 of a resist is. It connects with the spray beef fat 70 through a bulb 51, 
and the delivery pipe 50 of thinner is and is. It connects with the spray beef fat 70, and the delivery pipe 
60 of the compressed air (or nitrogen) is, and is. In the process which forms the resist film 21 in the first 
front face of a sample 20 with a spray, the bulb 41 of the delivery pipe 40 of a resist is opened, and the 
bulb 51 of the delivery pipe 50 of thinner is opened by ratio which thins a resist solution with a 
predetermined rate with thinner and which carries out amount supply. Or the resist to supply was 
thinned with thinner from the first, and the bulb 51 may be closed. In this condition, by supplying the 
compressed air (or nitrogen) from the delivery pipe 60 of the compressed air (or nitrogen), the fuel spray 
of the particle of the resist thinned with thinner is carried out to the shape of a fog, and the film 21 of the 
particle of a resist is formed in the front face of a sample 20 from the spray beef fat 70. As shown in 
drawing 7 , the irregularity resulting from the particle of a resist produces the front face of the film 21 of 
this resist, uneven thickness is formed locally, and there is a location which the hole has produced on the 
resist film 21. 

[0009] Next, in the process which carries out the spray of the thinner to the resist film 21 of a sample 20 
with a spray, and performs film refining, the bulb 41 of the delivery pipe 40 of a resist is closed, and the 
bulb 51 of the delivery pipe 50 of thinner is opened, supplying the compressed air (or nitrogen) from the 
delivery pipe 60 of the compressed air (or nitrogen) in this condition - the line of only thinner - open - 
him - the fuel spray of the particle 52 of thinner more nearly little than the spray beef fat 70 is carried 
out to the shape of a fog, and the film 53 of thinner is formed in the front face of the resist film 21 of a 
sample 20. The spreading diffusion of a resist is urged by placing fixed time, where thinner is attached 
to a front face. If it is left in this condition for a long time, a resist will go out by heights, but if heights 
are also attached enough, a minute hole is closed and resist film pressure from the first can stop refining 
processing, before reaching the phase where the resist film goes out. The uniform and smooth resist film 
which has neither a hole nor a piece on a sample front face as shown in drawing 5 by this technique can 
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be formed. In addition, even if the same effectiveness carries out the spray of the thinner instead of a 
resist after it prepares another spray head or takes out a sample from spray coating equipment end 
picking, it is possible. 

[0010] Drawing 3 is the explanatory view showing the configuration of the membrane formation 
equipment of the resist film which enforced the approach of further others of the membrane formation 
approach of the resist film by spray coating of this invention. In resist spray coating, the membrane 
formation equipment of the resist film of drawing 3 applies the resist particle which contains thinner so 
much in the phase of the second half, and enforces a certain approach of carrying out time amount 
maintenance. In the example of drawing 3 , two kinds of solutions which carry out a spray are prepared. 
One is a resist solution containing the thinner for drying slight speed, and heights not going out, either 
and forming them. Another is a resist solution containing many thinner with a high dilution ratio, and is 
a solution to which it urges that the film carries out spreading diffusion on a sample front face, including 
the thinner of a solvent so much. In drawing 3 , the same agreement is attached to the same part as 
d rawin gJL and d^awng_2 , and the explanation is omitted. In drawing 3 , the delivery pipe of a resist 
with which 80 contains thinner, the delivery pipe of a resist with which 90 contains thinner so much, and 
92 are the film of the resist which contains so much the thinner formed on the sample 20. 91 shows the 
particle of the resist which contains thinner so much. It connects with the spray beef fat 70 through a 
bulb 41, and the delivery pipe 80 of the resist containing thinner is. It connects with the spray beef fat 70 
through a bulb 51, and the delivery pipe 90 of the resist which contains thinner so much is. It connects 
with the spray beef fat 70, and the delivery pipe 60 of the compressed air (or nitrogen) is, and is. 
[001 1] In the process which forms the resist film 21 in the first front face of a sample 20 with a spray, 
the bulb 41 of the delivery pipe 80 of the resist containing thinner is opened, and the bulb 51 of the 
delivery pipe 90 of the resist which contains thinner so much is closed. In this condition, by supplying 
the compressed air (or nitrogen) from the delivery pipe 60 of the compressed air (or nitrogen), 
membranes are formed by carrying out the fuel spray of the particle of the resist containing thinner to 
the shape of a fog, and drying slight speed in the midst of spray coating from the spray beef fat 70, and 
the film 21 is formed in the front face of a sample 20 of a resist particle. As shown in drawing 1 1 , the 
irregularity resulting from the particle of a resist produces the front face of the film 21 of this resist, 
uneven thickness is formed locally, and there is a location which the hole has produced on the resist film 
21 . Next, in the process which carries out the spray of the resist which contains thinner in the resist film 
21 of a sample 20 so much with a spray, and performs film refining, the bulb 41 of the delivery pipe 80 
of the resist containing thinner is closed, and the bulb 51 of the delivery pipe 90 of the resist which 
contains thinner so much is opened. In this condition, by supplying the compressed air (or nitrogen) 
from the delivery pipe 60 of the compressed air (or nitrogen), the line of the resist which contains 
thinner so much serves as open, and the film 92 of a resist with which the fuel spray of the particle of the 
resist which contains thinner so much from the spray beef fat 70 is carried out to the shape of a fog, and 
it contains thinner so much on the front face of the resist film 21 of a sample 20 is formed. The 
spreading diffusion of a resist is urged by placing thinner fixed time, where the resist included so much 
is attached to a front face. If it is left in this condition for a long time, a resist will go out by heights, but 
if heights are also attached enough, a minute hole is closed and resist film pressure from the first can 
stop refining processing, before reaching the phase where the resist film goes out. The uniform and 
smooth resist film which has neither a hole nor a piece on a sample front face as shown in drawing 5 by 
this technique can be formed. In addition, even if the same effectiveness carries out the spray of the high 
dilution ratio resist after it prepares another spray head or takes out a sample from spray coating 
equipment end picking, it is possible. 

[0012] Drawing 4 is the explanatory view showing the configuration of the membrane formation 
equipment of the resist film which enforced the approach of further others of the membrane formation 
approach of the resist film by spray coating of this invention. In resist spray coating, although the 
membrane formation equipment of the resist film of drawing 4 uses the same resist diluted solution as 
usual in the phase of membrane formation of the resist film, by making temperature of a sample low in 
the phase in the second half of membrane formation of the resist film, it makes the rate of drying of a 
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solvent late, and enforces the approach of carrying out time amount maintenance which exists without 
carrying out spray coating and doing anything as it is. In the example of drawing 4 , the number of the 
solutions which carry out a spray is one. In drawing 4 , the same agreement is attached to the same part 
as drawing 1 , drawing 2 , and drawing 3 , and the explanation is omitted. In drawing 4 , 60 is the 
delivery pipe of the compressed air (or nitrogen). 70 is spray beef fat. The heater at which 100 heats a 
sample 20, and 1 1 0 are temperature controllers which adjust the power supplied to a heater 1 00 and 
adjust the temperature of a heater. It connects with the spray beef fat 70, and the delivery pipe 40 of the 
resist containing thinner is, and is. It connects with the spray beef fat 70, and the delivery pipe 60 of the 
compressed air (or nitrogen) is, and is. The sample 20 is installed so that it may be heated during 
membrane formation of the resist film at a heater 100. 

[0013] At first, the resist film 21 is formed in the front face of a sample 20 with a spray. In this 
condition, by supplying the compressed air (or nitrogen) from the delivery pipe 60 of the compressed air 
(or nitrogen), the fuel spray of the particle of the resist which contains thinner from the spray beef fat 70 
is carried out to the shape of a fog, membranes are formed by heating a sample 20 at a heater 100 in the 
midst of spray coating, and making it dry, and the film 21 of the particle of a resist is formed in the front 
face of a sample 20. As shown in drawing 1 1, the irregularity resulting from the particle of a resist 
produces the front face of the film 21 of this resist, uneven thickness is formed locally, and there is a 
location which the hole has produced on the resist film 21. Next, in the phase of a process of performing 
film refining of membrane formation of the resist film 21 of a sample 20, setting out of the temperature 
controller 1 10 which adjusts the temperature of a heater 100 is changed, the power supplied to a heater 
100 is adjusted, and laying temperature of a sample is made low. A rate of drying becomes slow because 
the laying temperature of a sample falls, and even if it performs the same spray coating as a front, it 
becomes the ambient atmosphere which contains thinner so much. Film refining is performed almost 
simultaneously with membrane formation. The spreading diffusion of a resist is urged by placing fixed 
time in this condition. If it is left in this condition for a long time, a resist will go out by heights, but if 
heights are also attached enough, a minute hole is closed and resist film pressure from the first can stop 
refining processing, before reaching the phase where the resist film goes out. The uniform and smooth 
resist film which has neither a hole nor a piece on a sample front face as shown in drawing 5 by this 
technique can be formed. 
[0014] 

[Effect of the Invention] The membrane formation equipment of the resist film which carried the 
membrane formation approach of the resist film and this by spray coating of this invention out so that 
clearly from the above explanation After forming membranes by spray coating on a sample with a 
spacial configuration, The approach of putting a sample time being in the ambient atmosphere included 
so much about a thinner steam, and urging the spreading diffusion of a resist agent, The approach of 
urging the spreading diffusion of a resist agent by newly applying a resist solution with a slow rate of 
drying, and placing a sample a certain time on the film of a sample, After forming the film by spray 
coating on the sample heated at the heater which heats a sample, By performing treatment to which the 
spreading diffusion of various kinds of resist agents, such as the approach of carrying out spray coating 
further on the conditions to which sample laying temperature was low stopped and desiccation became 
slow, and urging the spreading diffusion of a resist agent, is urged The local ununiformity of the minute 
hole included in the resist film of a sample or thickness can be corrected, equalization of thickness can 
be attained, and film refining can be performed, for this reason, with the membrane formation equipment 
of the resist film which carried the membrane formation approach of the resist film and this by spray 
coating of this invention out Even if it is the poor membraneous quality which many holes formed of 
spray coating are vacant, and cannot be used for lithography processing The conditions of spray coating 
can be widely chosen according to an application, without making an issue of some hole generation, 
since membraneous quality can be improved and it can be made the thing in which the activity to 
lithography processing is possible and which is smooth and a piece does not have, either by refining 
processing by the after process. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the membrane formation equipment of the resist film 
which carried the membrane formation approach of the resist film and this by spray coating out. The 
membrane formation equipment of the resist film which carried the membrane formation approach of 
the resist film and this by spray coating of this invention out aims at correcting the local ununiformity of 
the minute hole included in the resist film which formed membranes by spray coating on the sample 
with a spacial configuration, or thickness, and attaining equalization of thickness. 
[0002] 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The membrane formation approach of the resist film characterized by correcting the local 
ununiformity of the minute hole included in the resist film which formed membranes by performing 
treatment which places fixed time and stimulates the spreading diffusion of the resist agent of a sample 
on a sample with a spacial configuration after forming membranes by spray coating, or thickness, 
attaining equalization of thickness, and performing film refining. 

[Claim 2] The membrane formation approach of the resist film characterized by correcting the local 
ununiformity of the minute hole included in the resist film which formed membranes by placing a 
sample time being in the ambient atmosphere included so much about a thinner steam, and urging the 
spreading diffusion of a resist agent after forming membranes by spray coating on a sample with a 
spacial configuration, or thickness, attaining equalization of thickness, and performing film refining. 
[Claim 3] After forming membranes by spray coating on a sample with a spacial configuration, a resist 
solution with a slow rate of drying is newly applied on the film of a sample. The membrane formation 
approach of the resist film characterized by correcting the local ununiformity of the minute hole which 
stimulates the spreading diffusion of a resist agent by placing the sample which applied the resist 
solution with a slow rate of drying fixed time, and is included in the resist film which formed 
membranes, or thickness, attaining equalization of thickness, and performing film refining. 
[Claim 4] Membrane formation equipment of the resist film which obtained the film which possesses a 
means to form membranes by spray coating on a sample with a spacial configuration, and the means, in 
which place the film formed of spray coating on the sample fixed time, and a resist agent carries out 
spreading diffusion, corrects the local ununiformity of the minute hole included in the resist film, or 
thickness, and does not have a defect. 

[Claim 5] Membrane-formation equipment of the resist film which obtained the film which possesses a 
means form membranes by spray coating on a sample with a spacial configuration, and a means place 
the film formed by spray coating for a thinner steam fixed time into the ambient atmosphere included so 
much, and urge the spreading diffusion of a resist agent on said sample, corrects the local ununiformity 
of the minute hole included in the resist film, or thickness, and does not have a defect. 
[Claim 6] Membrane-formation equipment of the resist film which obtained the film which possesses a 
means newly apply a resist solution with a slow rate of drying, place a certain time on a means form 
membranes by spray coating on a sample with a spacial configuration, and the film formed by spray 
coating on said sample, and urge the spreading diffusion of a resist agent, corrects the local ununiformity 
of the minute hole included in the resist film, or thickness, and does not have a defect. 
[Claim 7] The heating means of a sample which can change whenever [ stoving temperature / of a 
sample ], A means to form membranes by spray coating on a sample with a spacial configuration, After 
forming the film by spray coating on the sample heated to fixed temperature with the heating means of a 
sample, make laying temperature of a sample low and desiccation of a solvent is made late. Membrane 
formation equipment of the resist film which obtained the film which possesses the means which carries 
out spreading diffusion of the resist agent by carrying out spray coating, corrects the local ununiformity 
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of the minute hole included in the resist film, or thickness, and does not have a defect. 
[Translation done.] 
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-ft zm k> *> «t 5 k l & c t z&mt t v 

t mo* 3] £ftflfct£8K>-9- > y;u±tc x rf v - a - 
7--* i/^tcfcOfiHSl/fcfg. ^-f^<om±^WcVM 

©*5— fb* H 0 »BWK*ff 5£5CCl,fcC£ £#84 i T 

>fK«fcl?lSiWS*S. 85IB-9- >^±{c^^U 
- 3 - > =fc 0 KKM 3 n/dg* -» ^ -l^t* 

cc^s n * s&/j>&^j^©ji *teiE u -c 

^©^Jg^ftSJ^ci/fcuyx hM©fi&®^. 
tim&StlC J; 0 -£©j&KKjjn& b > 7 Jkh«c * ^ 
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Wft^— SrtelE i> T^K8©fc|Ul8i«:f#S J: -5 tc L/c u 

hfii©»£i8ig8. 

[|MB©»iBI&t&9n 

[0001] 

X M@©JiflBSiSg(CWr*. #&W©X:7U--3-~ 

> i/ic i s i^y x h mommfite t c n^isu/c us? 

10 u-3-^ >y«cJ:^iUfcl/y^ MSfC^gft* 

[0002] 

[t£*©t$a5] ^mfcmstnxt&ffiizs i >?*-^©j; 
5fr¥ffl£^ftK>tf5i.£bTt,>£©K:*tu v-f^o 

*s*>-3-ct. ^©^©^'^-^^^^grsj: 

ott,^. ^<D\sV>7, h©Rafficcjj;<^$4T,-ci,^x 
30 tr>3-H£«, ^pM^^i-^fcit'C^itttt*© 

■fjuDwammictt? z> c n h 2 o©^©^*^^. 
Dagp-rttu^x m c©/c*tc^t->3- 

[0003] Cft'felEljg-f ^tcSbt^m^kMStir>r>$>Z,<D 

^^h7 0(C. Ui^X h©g»&>'^^4 0<t0 
-Z&tt h 4< Xffilffi^©^^ -5 -'' ?*6 0 <fc *) 

•3-»^-4^t?ui>x h©«4^-*«35t«i«:ifi»Sti. -9- 
>7*;l/2 0©^Mtcu^X h&^ittSL-CMSti-S. 
^ ^ u- 3 - f a > ifK. <t 0 J^S£ 3 ft/c U h ©S© 

mm<DWM*m i «:^-r . n 7 ©^jt«*¥B-c© u 
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^ri~:J-gp-CUyx h^^ttC^KKiPBSW^* 
£ e x^U-^-Tw >y-cttUS?x httttffctfrWHB 

(tmo u y x h RoftSottRKH 7 ttm-r ± 5 *e u y 

[0004] 

xFKcit uyx hoifttt-T-ecjBH-rsiacrts^c, 20 
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[BW«rJW*r&te*<D*«] 30 
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^C<fc9R*?&£UTUyx h^<Dffiifc^tt£{£T;£ 

t&i><t5&uyx h©Rirc*o-c4>, f£#aiK:<fco 
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[0006] 

R<DJ&R^®<D-3i 0 /cBMBHr * & . 

anc^t i ottmitttsirti. 2.0^ 

^—tt«*»«jsSShr*i0, uyxhRccTW^o 

>^-ftAhM«3 0iH»CC«^IHfffiF3ti*. C 
[0007] C©f¥ffitC<to-C1^>^l/2 

X MS2 1 U^X h©SBfttt*SiK'2«>&ti4Ci(CJ: 

SL/^i^oa^jc, H*iti»»3*t:iRfc 

&<t uyx nioa-cwnru* fc£*&©uy 
x h^osp-cfc+^w^t^i, pyx hR#«m 

0 1 omMWKD. ZZfU-x — 'f'* 

y^b«©«n«3»**B 5 05cd^x«, a 

6 cc ^ f <D x ^ u - a - f- > ytc J: D J^JS ? ft 
gt«2^iBt/>^-#H**«c«»i/t:»*iii'r**. 
<5^«i^t;r^)^o 05CD^yx hj®<b07<Duyx h 

R i *Jt«r Sil^^h R<D3tft#fc Ctoti/cCi 

©Rt^y^-*>yot:^*-^>^ccwfflr*ci 
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R©s£R^a«, uyxKD^R^7ur^e>, y> 
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Kr*4. 5 3tt1f>^2 0±CcjgjaStite5/>^— 

t&A-f^4 0«^W^4 1 ^It^^b^'; h7 0 
^ (XfcBBSR) ®^M^6 0«^U^^7 10 

i\ c©tt«cc*jii-r, IBS^m (XfctfWi) ofttt'* 
-f:/6 0J:9BE»2« <XH3B*> ^T^Ci^J: 
0, X7*l/^^ h 7 0 £9 V>:T-tt<£oT?5&/cU 20 

h(Da^Offi2 1 #9lMK3ft&. tout?* b<Dm 
2 1 (D*ffittH 7 CC^-T ct U^X b<Dffl&=F(tCim 

[0009] *Xic> ^V)i2 oou^x HS2 ucx^u 

ivCtt, KD#*&'*-{:/4 0<D^^4 1 #BHO 

&o ctDttJRcctoUr, BEffi^m (Xtt^O coefeja^ 30 
0, isls1--<DW7 4 >^BB3^n^^U-^^ b 7 0 
;b2 OOU^X hj^2 1 CDaStC-»^-(DJ^5 3#ff£ 

arsiu^ h*o^$»vcu*5#* *>£&<*;© 
±&&c<i:*n?£& 0 co*ffirH5ccs^rj:5a*> 40 
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ccteivr, HI. H2 ©8B»«:i§l— 

r*©att98*«B8-r5. S3cc*5i>r, so^»t- 

*StfUS>^ hGMftfe'*-/:/. 9 0^-»^-4^SCC 

ffi$n/c^>t-«:^l{C^l^^X KDBt^^o 9 
1 te^V^-^SSC^tPU^* hCD^-T-^To ^>> 

Lrx^U — h7 0CC8B»34U>4. 

-CX^l/^^ h7 0fcSM*3*U>*. (XJS 
^) <D«*&^-f ^6 Ott^^U — h 7 O0Cj£tt3 

[001a] tf>^l/2 0<D^®CCX^U-tcj:t) 

hB2 1 *j&ffirsxgK::bt>TW\ 

e»^-4^MCC^t?U^X b<D«*S>^'7'9 ocd^;u 

(Xte^) -( :/ 6 0 <fc 0 ffiffi^M (Xte^ 

*) C&fcJ:*), — ^ h 7 0 <to-> 

n - ^ > ycr>s*ccil2«>cc|g^ 3^^>c:i0c<fc»9 fiSM 
1f>^2 0 GOTHIC U^* F8flC<totK2 1 

CC^*^i;TC*4*iBr#**. ^C&C. if>>OIx2 0<DU 
b^hR2 1 tcx^u-ccj:D^>^-*^a«:*t?^ 
h**:/U-LT«*K*ff ^XSCCfc^r^ > 

9 ocd^^u^s i3WH*ih*. cottlBcctec^r, JE?§ 

mm) ^t^ci^o, >»^-4^s^c$tpu 

>^;l/2 0©U^^ h^2 l(D^ffi(C-»^-4^fi«: 
^U^hOl9 2«3^o -»^-£^fiK: 

h^HE^QSPT*>+^#tiT^4i, h attain 
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